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Abstract
This study aims to investigate the efficacy of journal cumulative impact factors (CIFs) and annual impact factors (AIFs) in the evaluation of science

journals. We screened U.S. ophthalmological journals based on the SCI database by the inclusive and exclusive criteria. The CIFs and AIFs were

calculated based on the citation data of the screened SCI-indexed ophthalmological journals in Web of Science ranging from 1-y to 10-y data,

year by year. The peer review scores of these journals were obtained through questionnaire surveys issued to U.S. ophthalmologists, which were

recognised  as  the  golden  standard  for  journal  evaluation.  The  effects  of  CIFs  and  AIFs  on  journal  evaluation  were  analyzed  and  compared,

followed by the assessment of the correlation of peer review scores with journal CIFs and AIFs. We found that both AIFs and CIFs were positively

correlated with the peer review score, but the correlation coefficient of CIFs with peer review score outweighed that of AIFs with peer review

score in the same time window excluding 3-y and 6-y CIF. From the correlation analysis, the 7-y CIF had the strongest correlation with peer review

score (r = 0.706, P = 0.000), so CIF at the 7-y time window was the optimum parameter with regards to U.S. ophthalmologic journal evaluation in

this  study.  Finally,  there  were  four  journals  which  were  indexed  in  Web  of  Science  over  a  long  time  period,  of  which  the  CIFs  did  not  grow

persistently.  Therefore,  we thought  that  more  attention should  be  paid  to  the  cumulative  citation counts  made from the first  year  when the

source items were published. The optimum time window was still a controversial issue as research areas have variable citation characteristics.
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 INTRODUCTION

The merit of science journals has always been judged by peer
review, but it is a time-consuming burden on experts. Consequ-
ently,  the  impact  factor  (IF),  as  an  accessible  quantitative
method,  needs  to  be  explored  in  the  evaluation  of  journals  in
the  academic  community.  The  IF  refers  to  the  citation  of  a
journal, invented in 1955 by the famous bibliometrician Eugene
Garfiled,  and  is  defined  as  the  total  number  of  citations
received in a particular year to the source items published in a
journal  in  the  previous  2  y  divided  by  the  number  of  'citable'
items published during these 2 y[1]. Since then, the IF has come
to play a significant role in the assessment of scientific journals
due  to  its  convenience,  sufficient  accuracy  and  novelty.
However, due to the increasing application of IF, a lot of people
have  recognised  several  flaws  with  impact  factors,  of  which
includes  an  inappropriate  definition  of  citable  items  in  the
calculating formulas of IF, large gaps of IFs between disciplines,
and strong bias in favour of U.S. journals[2], inherent limitations
to  the  SCI  database,  a  too  short  of  a  time  window  for  slowly
developing  research  areas[3] among  other  factors,  so,  in  1998,
Dr.  Garfield  proposed  the  concept  of  cumulative  IF  (CIF)  in
order  to  modify  the  short-term  time  window  of  the  2-y  IF[4,5].
On the other hand, the original IF in 1955 sought by Dr. Garfield
was  an  IF  specific  to  a  year  according  to  its  definition,  for
example, Nature has  an  IF  of  41.456  in  2014,  and  the Lancet

around 35 in 2006, which was named as the annual IF (AIF). And
the IFs  calculated by Thomson Scientific  (Clarivate Analytics  at
present) every year belong to the scope of AIFs.

In fact, many associated studies have been conducted on the
AIF and CIF at home and abroad. In his two papers, Dr. Garfield
calculated  7-y  CIF  and  15-y  CIF  for  the  top  100  and  101−200
journals in the annual Journal Citation Report of 1995, followed
by the comparison of the differences between 7-y/15-y CIF and
the 2-y IF of these journals[4,5]. In 2010, Haddow et al.[6] of Curtin
University  of  Technology  in  Australia  proposed  to  modify  the
time window of CIF based on the concept of IF.  After that,  the
notion  of  'cumulative  impact  factor',  mentioned  by  a  large
number  of  scholars  was  completely  different  from  Garfield's
CIF[7−11] ; for example, Oelrich et al.[7] made a comparison of the
total number of publications and the cumulative impact factor
(short for CuIF for distinction) that were determined for the first
15  E.U.  member  states  (E.U.15),  the  U.S.,  and  the  world  in  19
international  urological  journals  in  the  Web  of  Science  (WoS)
database,  and  its  CuIF  was  determined  by  the  sum  of  the
articles  published  multiplied  with  the  IF  of  the  individual
journal and year. In China, Yang & Ye[12] were the first to apply
Garfield's  CIF  for  journal  evaluation  in  2001,  followed  by  Du  &
Tang[13],  who  used  the  calculation  of  Garfield's  CIF  to  conduct
an  empirical  analysis  of  the  CIF  of  the  physical,  chemical,
pharmaceutical  and  surgical  journals  abstracted  in  China
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(CSTPCD) of the Institute of Scientific and Technical Information
of  China.  Meanwhile,  some attention has  been paid to  CuIF  in
several other domestic research [14,15].

However, the then-current research is limited to the compa-
risons  of  CIF  with  IF, h-index  and g-index,  thus  leading  to  the
changeable  ranking  of  journals.  In  view  of  this  situation,  we
decided  to  perform  a  comparison  analysis  of  AIF  and  CIF  with
peer  review  scores  of  U.S.  ophthalmological  journals  between
2007  and  2016.  This  paper's  aims  were  to:  (1)  analyze  the
efficacy of journal evaluation by AIF and CIF, and (2) to compare
the  CIF  with  different  window  times  for  the  assessment  of
science journals.

 DATA AND METHODS

 Subject recruitment
A  total  of  25  ophthalmologic  journals  were  included  in  the

present  study  as  they  met  the  following  the  inclusive  criteria,
including (1) U.S. ophthalmological journals, (2) journals which
were indexed in the Clarivate WoS database with citation data
during  2007−2016,  and  (3)  journals  which  had  been  given  to
peer review scores by U.S. ophthalmologists via questionnaires,
while  the  exclusive  criteria,  including  (i)  journals  which  were
scored by less  than 60 U.S.  ophthalmologists  during question-
naire  survey,  (ii)  journals  which  were  included  in  the  Clarivate
WoS database less than 10 y until 2016. The journals which met
the  above criteria  are  presented in Table  1.  These  journals  are
arranged in alphabetical order.

 Methods

 Questionnaire implementation
Peer review is  recognized as the golden criterion for  testing

the  true  impact  of  journals  which  can  be  directly  reflected  by
the  peer  review  scores  obtained  through  filling  in

questionnaires  by  experts[16,17].  Therefore,  the  self-designed
questionnaire, in English, was implemented and issued only to
U.S.  ophthalmologists  and  researchers,  who  were  allowed  to
give the credits to U.S. ophthalmologic journals based on their
opinions  about  these  journals'  academic  impact  and  quality,
considering the fact that scholars in a certain country were not
well  acquainted  with  the  journals  of  other  countries.  In  this
study,  our  time  was  limited  so  we  had  to  adopt  the  previous
peer review score from the results  of  the questionnaire survey
we  conducted  in  2016.  The  procedures  of  this  questionnaire
were introduced briefly in the following manner. At first, the e-
mail  addresses  of  U.S.  ophthalmologic  authors  (corresponding
authors)  whose  publications  were  included  in  WoS-indexed
journals were obtained due to the WoS database providing the
corresponding  author  e-mail  addresses.  Secondly,  a  question-
naire,  in  English,  was  designed  (see: www.askform.cn/survey)
provided by the supplier of AskForm, and the e-mails were sent
to  the  correspondents  by  politely  informing  them  of  the
following  information,  including  (1)  a  web  site,  to  provide  the
questionnaire, where the questionnaire can be completed (see:
h t t p : / / a p p . a s k f o r m . c n / b 8 e 5 6 0 e c - 1 6 e c - 4 b 3 5 - 9 2 6 7 -
f895e3915e51.aspx?Type=2),  (2)  the  aim  of  this  survey,  which
was  to  achieve  the  academic  impact  of  U.S.  ophthalmologic
journals  among  U.S.  ophthalmologic  scholars,  and  (3)  the
strategies  for  filling in  the questionnaire,  which were taken by
giving credit to each journal in the questionnaire according to
its  academic  impact  or  quality  in  their  mind  ranging  from  1.0
point to 10.0 points, (with 1.0 being the lowest and 10.0 being
the  highest,  fractions  with  one  decimal  place  were  allowed,
e.g.,  1.1−9.9).  Additionally,  the  journals  in  the  questionnaire
were  ranked  in  alphabetical  order  to  keep  the  questionnaire
scoring  untouched  by  the  influence  of  journals'  ranking.  The
'academic  impact'  in  the questionnaire  did  not  equal  the IF  or

Table 1.    The general metric information of the collected journals in this study.

Journal name JCR abbreviation 2020 JIF 5 Year JIF

American Journal of Ophthalmology Am J Ophthalmol 5.258 5.729
Cornea Cornea 2.651 2.774
Current Opinion in Ophthalmology Curr Opin Ophthalmol 3.761 3.700
Cutaneous and Ocular Toxicology Cutan Ocul Toxicol 1.820 1.619
Experimental eye Research Exp Eye Res 3.467 3.811
Graefes Archive for Clinical and Experimental Ophthalmology Graef Arch Clin Exp 3.117 2.970
Investigative Ophthalmology & Visual Science Invest Ophth Vis Sci 4.799 4.847
JAMA Ophthalmology JAMA Ophthalmol 7.389 7.977
Journal of AAPOS J AAPOS 1.220 1.519
Journal of Cataract and Refractive Surgery J Cataract Refr Surg 3.351 3.595
Journal of Glaucoma J Glaucoma 2.503 2.277
Journal of Neuro-Ophthalmology J Neuro-Ophthalmol 3.042 2.893
Journal of Ocular Pharmacology and Therapeutics J Ocul Pharmacol Th 2.671 2.397
Journal of Pediatric Ophthalmology & Strabismus J Pediat Ophth Strab 1.402 1.404
Journal of Refractive Surgery J Refract Surg 3.573 3.885
Journal of Vision J Vision 2.154 2.519
Molecular Vision Mol Vis 2.367 3.037
Ocular Surface Ocul Surf 5.033 10.030
Ophthalmic Genetics Ophthalmic Genet 1.803 1.815
Ophthalmic Plastic and Reconstructive Surgery Ophthal Plast Recons 1.746 1.623
Ophthalmology Ophthalmology 12.079 11.015
Optometry and Vision Science Optometry Vision Sci 1.973 2.217
Retina-the Journal of Retinal and Vitreous Diseases Retina-J Ret Vit Dis 4.256 4.742
Survey of Ophthalmology Surv Ophthalmol 6.048 5.703
Visual Neuroscience Visual Neurosci 3.241 2.869
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any  other  indicators,  and  it  solely  reflects  the  journals'
academic  quality  in  the  field  of  ophthalmology.  Thirdly,  the
peer  review  scores  were  calculated.  A  total  of  7,077  e-mail
addresses  were  harvested,  and  we  received  124  replies,  of
which  the  questionnaire  in  which  only  three  journals  or  lower
were  scored,  and  all  journals  were  given  the  highest  or  the
lowest  credits,  as  well  as  the  journals  that  were  scored
according  to  the  journals'  ranking,  were  excluded.  And  finally,
112  questionnaires  were  valid  a  validity  rate  of  90.3%.
Additionally,  the  journals  that  were  not  scored  were  recorded
as 0 when calculated.  The statistics  for  journal  scores given by
the  ophthalmologic  experts  were  sorted  and  calculated,  and
the sum of scores for each journal were recognized as the peer
review  scores;  all  the  calculations  were  accurate  to  1  decimal
place.  The survey was conducted between August 4th,  2015 to
September 15th, 2015[18].

 The acquisition of metrics to the source items and the number
of citable items

The  database  of  WoS  was  searched  for  acquiring  citations
and citable items (the number of Review Article and Articles) to
these journals via their ISSNs. After signing in to access WoS, we
chose  'WoS  Core  Collection'  on  the  tab  of  'Select  a  database'
and 'Advanced search', and then typed the query equations 'IS
= XXXX − XXXX AND PY = 2007−2016',  thus harvesting results
in the search history table at the bottom of the page. Then, all
the citation data needed in this study were available and could
be  downloaded  by  creating  a  citation  report.  On  the  other
hand,  the  citable  items  including  Review  Article  and  Articles
can be refined and their number sorted by publication year was
obtained  by  using  the  'Analyze  Results'  tool  attached  to  the
database. The research date was 27th October, 2018.

 AIF and CIF calculation
Two  calculations  were  carried  out  based  on  the  citations  in

the WoS for each journal: an AIF and a CIF. The calculation of Dr.
Garfiled's  IF  is  well  known,  and,  in  this  present  study,  the  AIFs
with a 1-y time window to 10-y time window for a journal was
calculated  similarly  to  Garfiled's  IF.  For  example,  AIFs  were
calculated  for  all  journals  using  the  following  equation  of  the
form:

n-year AIF =

Number of citations received in 2017
to journal source items published

from (2017−n) to 2016
Number of citable items published
in journal from (2017−n) to 2016

In the equation, n = 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. According to the
equations, 1-y AIF to 10-y AIF can be achieved.

While  as  for  CIFs,  we  adopted  the  calculation  of  Haddow's
extended impact factor[6] for  a  journal  in a particular  year.  The
CIFs  for  all  journals  were  calculated  using  the  equation  as
follows:

n-year CIF =

Number of citations received from
(2017−n) to 2017 to journal source items

published from (2017−n) to 2016
Number of citable items published in

journal from (2017−n) to 2016

In  the equation,  n = 1,  2,  3,  4,  5,  6,  7,  8,  9,  10.  Therefore,  1-y
CIF  to  10-y  CIF  can  be  computed  according  to  the  above
equation.

 Statistical analysis
Statistical analysis was performed with SPSS19.0 for Windows

(SPSS  Inc,  USA).  A  Shapiro-Wilk  test  was  used  to  assess  the
normality  of  the  distribution  of  AIFs  and  CIFs  of  each  journal.
The  correlation  of  peer  review  scores  with  AIFs  and  CIFs  was
performed using Spearman rank correlation. A P value of < 0.05
was considered statistically significant.

 RESULTS

 The AIF of each journal by time window and their
correlations with peer review score

The  AIFs  of  a  total  of  25  U.S.  ophthalmologic  journals  were
calculated  based  on  the  source  data  from  the  WoS  database,
and  their  AIFs  with  different  time  windows  presented  in
Table 2.  As shown in Table 2,  we could see that the ranking of
these journals by peer review was different from that obtain by
sorting by the AIFs,  and even differently  ranked within  AIFs  at
different time windows, the AIFs were greatly different with 1-y
to  10-y  time  windows.  Furthermore,  the  AIFs  produced  an
interesting alteration in the journals that they initially increased
and then decreased with a change in trend, and there were six
journals  reaching  the  maximum  at  the  4-y  AIF.  On  the  other
hand, a Spearman rank correlation was conducted between the
peer  review  scores  and  the  AIFs,  and  the  results  presented  in
Table  3.  The  correlation  results  showed  that  the  AIFs  were
positively  correlated  with  peer  review  scores  in  the  U.S.
ophthalmologic  journals  (r >  0.664,  all P =  0.000),  and  the  2-y
AIF  had  the  highest  correlation  with  peer  review  score  (r =
0.691, P = 0.000).

 The CIF of each journal by time window and the
correlation with peer review score

The  CIFs  of  these  25  journals  were  calculated  based  on  the
equations described above and shown in Table 4. According to
Table  4,  we  could  make  conclusions:  (1)  the  CIFs  were  larger
than the AIFs at the same time window, and this is because, at
the  condition  of  the  same  denominator  in  the  both  kinds  of
equations  of  AIF  and  CIF,  the  numerator  in  the  calculation  of
AIF  was  the  number  of  citations  received  in  2017,  which  was
obviously less than that in the equation of CIFs, (2) with the lag
in  the  time  window  becoming  larger,  the  CIFs  of  all  selected
journals increased gradually. The relation between peer review
scores  and  CIFs  among  the  U.S.  ophthalmologic  journals  was
analyzed by Spearman rank correlation in Table 5. As shown in
Table 5, we could see that the CIFs, ranging from 1-y CIF to 10-y
CIF,  were  positively  correlated  with  peer  review  scores  of  the
U.S.  ophthalmologic  journals,  and  the  7-y  CIF  had  the  highest
correlation with peer review score (r = 0.706, P = 0.000).

 The correlation of peer review scores with CIF and AIF
To  validate  the  research  performance  parameters,  AIF  and

CIF,  we  took  the  peer  review  score  as  the  'golden  criteria'  for
journal  evaluation,  and  made  a  Spearman  rank  correlation  to
analyze the coefficient of correlation of peer review score with
AIF and CIF, respectively, and we found that (1) either AIF or CIF
was  highly  correlated  with  the  peer  review  score,  with  the
correlation coefficient above 0.646, (2) except for 3-y CIF and 6-
y CIF, all CIFs with peer review score had the larger correlation
coefficient  than  AIFs  with  peer  review  score  at  the  same  time
window,  and  (3)  the  closer  the  time  window,  the  higher
correlation  the  CIFs  had.  However,  one  confusing  point  of  the
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results was that there wasn't any regular changeable pattern in
the  correlation  of  peer  review  score  with  AIF  and  CIF  in  the
present study.

 CIFs of four journals with longer time windows
As  described  above,  the  CIFs  increased  as  the  time  window

went  by,  which  depended  on  the  calculation  equation.  And

CIFs,  only ranging from 1-y time window to 10-y time window
were computed due to the limitation of the citation data of the
25  journals  available  in  the  WoS  database.  To  investigate
whether  the  CIF  grew  persistently  or  not,  we  conducted  the
calculations  of  CIF  with  longer  time  windows  of  four  journals,
including Ophthalmology, Surv  Ophthalmol, Retina-J  Ret  Vit  Dis,

Table 2.    List of U.S. ophthalmologic journals with peer review score and AIFs by time window.

Journal titlesa Peer review
score

1-year
AIFb

2-year
AIFb

3-year
AIFb

4-year
AIFb

5-year
AIFb

6-year
AIFb

7-year
AIFb

8-year
AIFb

9-year
AIFb

10-year
AIFb

Invest Ophth Vis Sci 825.4 2.857 3.289 3.538 3.658 3.670 3.765 3.736 3.666 3.625 3.580
Am J Ophthalmol 740.7 4.269 4.773 4.721 4.649 4.667 4.583 4.489 4.509 4.480 4.268
Ophthalmology 723.0 6.655 7.273 7.938 7.669 7.596 7.484 7.254 7.001 6.817 6.608
JAMA Ophthalmol/Arch Ophthalmology 636.2 5.474 6.431 5.946 5.705 5.536 5.293 5.000 4.927 4.705 4.510
Exp Eye Res 517.0 2.626 3.085 3.306 3.384 3.296 3.247 3.208 3.165 3.074 3.007
Surv Ophthalmol 476.6 3.322 3.664 3.620 4.181 4.448 4.405 4.379 4.388 4.259 4.317
Graef Arch Clin Exp 456.3 1.964 2.188 2.265 2.254 2.236 2.198 2.151 2.139 2.092 2.027
Cornea 431.4 1.927 2.446 2.435 2.412 2.442 2.373 2.295 2.232 2.187 2.154
Retina-J Ret Vit Dis 421.3 2.354 3.799 3.559 3.491 3.381 3.344 3.242 3.112 3.036 2.942
Curr Opin Ophthalmol 418.2 1.768 2.587 2.804 2.932 2.918 2.897 2.896 2.840 2.780 2.732
J Cataract Refr Surg 410.2 2.093 2.730 2.968 3.119 3.099 3.135 3.018 2.976 2.880 2.770
J Glaucoma 350.8 1.505 1.673 1.737 1.750 1.874 1.881 1.846 1.851 1.888 1.853
Mol Vis 350.8 1.826 2.136 2.249 2.327 2.316 2.308 2.284 2.257 2.214 2.145
J Neuro-Ophthalmol 325.5 1.597 2.030 1.985 2.145 2.218 2.173 2.064 1.989 1.939 1.921
J Vision 316.5 1.353 1.738 2.010 2.123 2.119 2.246 2.283 2.401 2.431 2.461
Visual Neurosci 292.4 1.235 1.732 1.811 1.990 2.008 2.040 2.005 2.008 1.805 1.734
J AAPOS 275.6 0.620 0.923 0.983 1.036 1.123 1.103 1.1 1.098 1.116 1.098
J Pediat Ophth Strab 266.0 0.563 0.809 0.876 0.926 0.890 0.845 0.795 0.763 0.750 0.766
Optometry Vision Sci 251.6 1.128 1.476 1.611 1.781 1.858 1.823 1.869 1.854 1.845 1.864
J Ocul Pharmacol Th 248.5 1.800 1.893 1.964 2.041 1.961 1.875 1.843 1.820 1.765 1.704
J Refract Surg 237.4 2.374 2.693 3.357 3.295 3.376 3.209 3.082 2.991 2.837 2.650
Ophthal Plast Recons 210.7 0.811 1.118 1.141 1.103 1.095 1.079 1.052 1.028 1.009 0.981
Ocul Surf 194.8 5.073 5.500 5.773 5.773 5.713 5.622 5.58 5.616 5.457 7.389
Ophthalmic Genet 190.9 1.127 1.310 1.352 1.298 1.316 1.282 1.218 1.251 1.225 1.169
Cutan Ocul Toxicol 137.5 0.723 0.746 0.995 0.942 0.923 0.905 0.898 0.911 0.895 0.901
Meidan 350.8 1.826 2.188 2.265 2.327 2.316 2.308 2.284 2.257 2.214 2.154

a Journals indicated by their abbreviations were arranged according to the alphabetical order as in Table 2
b AIF: annual impact factor

Table 3.    Spearman rank correlation between peer review scores and the AIFs.

Parameter 1-year AIFc 2-year AIFc 3-year AIFc 4-year AIFc 5-year AIFc 6-year AIFc 7-year AIFc 8-year AIFc 9-year AIFc 10-year AIFc

Peer review score 0.669a 0.691a 0.665a 0.667a 0.666a 0.677a 0.673a 0.664a 0.679a 0.667a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

1-year AIFc 0.976a 0.978a 0.977a 0.973a 0.965a 0.958a 0.948a 0.952a 0.942a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

2-year AIFc 0.992a 0.993a 0.990a 0.985a 0.981a 0.968a 0.970a 0.967a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

3-year AIFc 0.995a 0.994a 0.991a 0.988a 0.979a 0.978a 0.974a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

4-year AIFc 0.997a 0.993a 0.992a 0.983a 0.982a 0.980a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

5-year AIFc 0.996a 0.994a 0.985a 0.982a 0.978a

0.000b 0.000b 0.000b 0.000b 0.000b

6-year AIFc 0.998a 0.993a 0.992a 0.988a

0.000b 0.000b 0.000b 0.000b

7-year AIFc 0.995a 0.992a 0.991a

0.000b 0.000b 0.000b

8-year AIFc 0.994a 0.991a

0.000b 0.000b

9-year AIFc 0.996a

0.000b

a correlation coefficient (r)
b P value
c AIF: annual impact factor
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Am  J  Ophthalmol, which  have  been  indexed  in  the  WoS
database for a longer time period, and the results are shown in
Table  6,  which  indicated  that  the  CIFs  of  the  four  journals  did
not  grow  persistently.  We  could  see  that  the  CIF  of Am  J
Ophthalmol began  to  decrease  at  the  36-y  time  window,
followed  by  a  drop  from  36.084  at  the  38-y  time  window  to

29.715  at  the  72-y  time  window,  while  CIF  of Surv  Ophthalmol
dwindling  from  47.313  at  the  36-y  time  window  to  46.356  at
the 40-y time window and CIF of Ophthalmology from 47.877 at
the  36-y  time  window  to  46.890  at  the  39-y  time  window,
respectively.  Moreover, Retina-J  Ret  Vit  Dis also  presented  a
decline in CIFs at different time windows.

Table 4.    List of U.S. ophthalmologic journals with peer review score and CIF by time window.

Journal titlesa Peer review
score

1-year
CIFb

2-year
CIFb

3-year
CIFb

4-year
CIFb

5-year
CIFb

6-year
CIFb

7-year
CIFb

8-year
CIFb

9-year
CIFb

10-year
CIFb

Invest Ophth Vis Sci 825.4 3.370 5.315 7.502 9.748 11.852 14.547 16.172 17.505 18.947 20.420
Am J Ophthalmol 740.7 5.410 8.307 10.527 12.500 14.718 16.424 18.173 21.222 23.920 25.823
Ophthalmology 723.0 8.396 12.221 17.524 20.739 24.556 27.843 29.989 32.377 34.881 36.988
JAMA Ophthalmol/Arch Ophthalmology 636.2 7.342 11.260 13.060 14.837 17.142 19.384 20.901 23.530 25.150 26.818
Exp Eye Res 517.0 3.546 5.121 6.964 8.688 9.721 10.993 12.729 14.792 15.736 17.067
Surv Ophthalmol 476.6 4.525 6.082 7.392 10.398 13.242 14.512 16.412 18.913 21.165 23.918
Graef Arch Clin Exp 456.3 2.634 3.675 4.873 6.129 7.032 8.067 8.932 10.067 11.235 12.139
Cornea 431.4 2.385 3.797 4.660 5.939 7.158 8.155 8.898 9.761 10.818 12.008
Retina-J Ret Vit Dis 421.3 2.997 6.351 7.469 8.982 10.430 12.285 13.429 14.297 15.580 16.523
Curr Opin Ophthalmol 418.2 2.159 4.263 6.127 8.114 9.549 11.256 12.724 14.084 15.372 17.066
J Cataract Refr Surg 410.2 2.344 4.428 6.204 8.238 9.804 11.793 13.061 14.762 16.305 17.690
J Glaucoma 350.8 1.952 2.706 3.578 4.431 5.583 6.275 6.962 8.077 9.452 10.431
Mol Vis 350.8 2.182 3.178 4.554 6.527 8.143 9.812 11.137 12.299 13.637 14.495
J Neuro-Ophthalmol 325.5 2.164 3.644 4.347 5.957 6.990 8.041 8.378 8.844 9.187 9.760
J Vision 316.5 1.736 2.982 4.232 5.407 6.136 7.656 9.284 11.443 12.681 13.574
Visual Neurosci 292.4 1.412 2.390 4.676 5.748 6.879 8.203 8.674 10.658 11.399 12.212
J AAPOS 275.6 0.791 1.532 2.144 2.862 3.668 4.263 4.899 5.578 6.336 6.809
J Pediat Ophth Strab 266.0 0.646 1.330 1.853 2.505 2.898 3.036 3.351 3.585 3.939 4.400
Optometry Vision Sci 251.6 1.689 2.589 3.500 4.604 5.726 6.408 7.339 8.356 9.179 10.147
J Ocul Pharmacol Th 248.5 2.024 2.843 3.900 5.376 6.014 6.654 7.456 8.291 8.706 9.228
J Refract Surg 237.4 2.809 4.474 7.559 9.093 11.218 12.410 13.164 14.710 15.789 16.340
Ophthal Plast Recons 210.7 1.126 2.012 2.504 3.030 3.670 4.188 4.453 4.846 5.260 5.670
Ocul Surf 194.8 6.317 8.136 10.239 11.982 13.512 14.608 16.134 18.087 18.780 28.918
Ophthalmic Genet 190.9 1.352 2.171 2.636 3.048 3.771 4.282 4.723 5.245 5.961 6.333
Cutan Ocul Toxicol 137.5 1.000 1.291 2.461 2.841 3.255 3.562 3.984 4.284 4.505 4.828
Median 350.8 2.182 3.675 4.676 6.129 7.158 8.203 9.284 11.443 12.681 13.574

a Journals indicated by their abbreviations were arranged according to the alphabetical order as in Table 4.
b CIF: cumulative impact factor

Table 5.    Spearman rank correlation between peer review score and the CIF.

Parameters 1-year CIFc 2-year CIFc 3-year CIFc 4-year CIFc 5-year CIFc 6-year CIFc 7-year CIFc 8-year CIFc 9-year CIFc 10-year CIFc

Peer review score 0.688a 0.703a 0.646a 0.671a 0.670a 0.659a 0.706a 0.694a 0.700a 0.671a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

1-year CIFc 0.976a 0.947a 0.964a 0.961a 0.932a 0.936a 0.925a 0.913a 0.907a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

2-year CIFc 0.964a 0.978a 0.978a 0.958a 0.966a 0.948a 0.940a 0.935a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

3-year CIFc 0.984a 0.983a 0.984a 0.967a 0.958a 0.957a 0.944a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

4-year CIFc 0.997a 0.989a 0.984a 0.977a 0.969a 0.958a

0.000b 0.000b 0.000b 0.000b 0.000b 0.000b

5-year CIFc 0.993a 0.985a 0.976a 0.972a 0.960a

0.000b 0.000b 0.000b 0.000b 0.000b

6-year CIFc 0.984a 0.978a 0.976a 0.966a

0.000b 0.000b 0.000b 0.000b

7-year CIFc 0.988a 0.987a 0.972a

0.000b 0.000b 0.000b

8-year CIFc 0.992a 0.986a

0.000b 0.000b

9-year CIFc 0.986a

0.000b

a correlation coefficient (r)
b P value
cCIF: cumulative impact factor

Journal cumulative and annual impact factor
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 CONCLUSION AND DISCUSSION

 CIF outdoes AIF
As presented in this study, the results showed although both

AIFs  and  CIFs  were  positively  correlated  with  the  peer  review
score, the correlation coefficient of CIFs with peer review score
overweighed  that  of  AIFs  with  peer  review  score  at  the  same
time  window  excluding  3-y  CIF  and  6-y  CIF.  There  are  two
possible  explanations  for  this  consequence.  On  the  one  hand,
annual parameters, including 1-y AIF to 10-y AIF, solely involve
the  number  of  citations  received  in  a  particular  year,  such  as
the  raw  citation  counts  in  2017,  resulting  in  the  omission  of  a
large number of citations in the previous years after the source
items  were  published,  which  contributes  considerably  to  the
impact  and scientific  quality  of  journals,  especially  for  journals
in less highly active and rapidly developing research fields.  On
the  other  hand,  the  indicators  of  CIFs  relate  to  all  citations
accumulating  from  the  year  when  the  source  items  were
published to a  particular  year,  which contributes to the merits
of  AIFs  and  the  total  citations  for  journal  assessment.  This
consequence  suggests  that  the  accumulative  total  citation
should be considered in journal evaluation.

 7-y CIF is the optimum indicator
From  the  correlation  analysis,  the  7-y  CIF  had  the  highest

correlation with peer review score (r = 0.706, P = 0.000),  so CIF
at  the  7-y  time  window  was  the  optimum  parameter  with
regards  to  U.S.  ophthalmologic  journal  evaluation  in  this
research. However, the citation rate varied in different research
fields, thus leading to the variable optimum time window[19,20],
of which the evidence can be studied further.

 Changes of CIFs with citation time window
Testing  the  long-term  impact  of  citation  is  one  of  the

research  objectives  of  this  paper,  so,  in  order  to  investigate
whether  the  CIF  grew  persistently  or  not,  we  conducted  the
calculations  of  CIF  with  longer  time  windows  of  four  journals,
which  have  been  indexed  in  the  WoS  database  for  a  longer
time  period.  The  results  showed  that  the  CIFs  of  the  four
journals did not grow persistently as time went by. This pheno-
menon  maybe  due  to  the  aging  pattern,  including  rate  of
maturation and rate of decline in terms of citations, tending to
be  specific  for  individual  journals,  even  in  the  same  subject
field[21]. On the other hand, the CIFs were increasing continually
until  the  36-y  time  window  in Am  J  Ophthalmol,  whereas  this
occurred  by  the  15-y  time  window  in Retina-J  Ret  Vit  Dis. Why
did  this  happen,  and  was  it  related  to  the  high  impact  and
quality  of  the  journals  or  the  cited  half-life  of  journals?  These
hypotheses deserve further investigation.

In  conclusion,  the  intention  of  the  study  is  to  weigh  up  the
AIFs  and  CIFs  of  U.S.  ophthalmologic  journals  using  bibliome-
tric  methods,  and this  consequence results  in  the focus  of  the
scholar's attention that should not only be given to the citation
counts  made  in  a  particular  year  but  the  accumulative  collec-
tion of  citations received after  the source items are published.
More importantly, these results may be only appear in the U.S.
ophthalmologic  journals,  and  may  be  not  consistent  with
journals in other fields.
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